Structural and biologic characterization of pegylated recombinant IFN-alpha2b.
The type I interferon-alpha (IFN-alpha) family is a family of natural small proteins that have clinically important anti-infective and antitumor activity. We have developed a semisynthetic protein-polymer conjugate of IFN-alpha2b (Intron A) by attaching a 12,000-Da monomethoxypolyethylene glycol (PEG-12000) polymer to the protein. PEG conjugation is thought to increase the serum half-life and thereby prolong patient exposure to IFN-alpha2b without altering the biologic potency to the protein. Matrix-assisted laser desorption ionization/mass spectrometry (MALDI-MS), high-performance size exclusion chromatography (HPSEC), circular dichroism (CD) analysis and tryptic digestion peptide analysis of PEG Intron demonstrated that the IFN-alpha2b protein was approximately 95% monopegylated and that the primary, the secondary, and the tertiary structures were unaltered. Pegylation did not affect the epitope recognition of antibodies used for Intron A quantitation. An extensive analysis of the pegylated positional isomers revealed that approximately 50% of PEG Intron was monopegylated on the His(34) residue of the IFN-alpha2b protein. The highest antiviral activity of the pegylated positional isomers for PEG Intron was associated with the His(34) pegylated isomer. The specific activity for PEG Intron in an antiviral cytopathic protection assay was 28%, relative to Intron A. However, the potency of PEG Intron, defined as bioactivity independent of protein concentration, was comparable to Intron A at both the molecular and cellular levels in a battery of in vitro assays. Equivalent units of PEG Intron and Intron A were indistinguishable for the induction of several key IFN-induced genes, including 2',5'-oligoadenylate synthetase (2',5'-OAS) and protein kinase R (PKR), in Molt 4 cells. The antiviral dose-response curves revealed that there were no significant differences between PEG Intron and Intron A. This demonstrated that the introduction of more IFN-alpha2b protein associated with equivalent unit dosing of PEG Intron did not create any antagonism or agonism in the antiviral assay. In assays for the immune response, PEG Intron and Intron A displayed comparable potency for both natural-killer (NK) and lymphokine-activated killer (LAK) cell cytolytic activity and for the induction of class I major histocompatibility protein. These results demonstrate that PEG Intron maintains an in vitro biologic potency profile for both antiviral and immunotherapeutic activity that is highly comparable to that of Intron A.